
Cold Weather Starting Incident 

!! February 2011 
!! Outside air temp 0 degrees 

Fahrenheit. 
!! The mission: 
•!KIPT (Williamsport) – N79 

(Northumberland county) – KOQN 
(Brandywine) in order to return N9440X 
to Williamsport. 

!! The airplane N99553, a Cessna 172 
 



Pre-flight 

!! Weather Briefing obtained – preflight 
initiated. 

!! Examination of the engine compartment 
revealed that the plane was plugged in. 

!! The extension cord has a pilot light which 
was glowing. 

!! The cord appeared to be plugged securely 
into the receptacle of the Tanis heater. 



Pre-flight 

!! Examination of the oil revealed 
adequate oil at 7 quarts. 

!! The oil Appeared thicker than I 
thought it might be with the heater 
operating. 

!! Electrical checks were kept to a 
minimum to conserve battery power. 



Pre-flight 

!! The plane was disconnected from the 
power source and was promptly 
pulled from the hangar to begin the 
starting sequence. 



Starting Sequence 

!! The engine was given 5 shots of prime 
!! Engine crank 1, did not start 
!! Engine rested 
!! 2 shots of prime (7) 
!! Engine crank 2 ,  did not start 
!! Engine rested 
!! Engine crank 3,  did not start 
!! Engine rested 



Starting Sequence 

!! 1 shot of primer (8) 
!! Engine crank 4, did not start 
!! Engine rested 
!! 2 shots of prime (10) 
!! Engine crank 5, Engine started 

briefly. 
!! Engine rested 
!! Engine crank 6, did not start 



Starting Sequence 

!! Considered flooded engine 
!! Engine crank 7 with mixture pulled, 

did not start 
!! Engine rested 
!! 1 shot of prime, (11) 
!! Engine crank 8, engine starts briefly 

(2nd start) 
!! Engine rested 



Starting Sequence 

!! 1 shot of prime, (12) 
!! Engine cranked (9), Engine started briefly 

(3rd start). 
!! At this point without cranking the engine 

smoke was observed from under the 
cowling. 

!! Mixture was pulled and attempted to crank 
the engine as per emergency checklist for 
engine fire during start up. 



Emergency Sequence - fire 

!! Seeing smoke the mixture was pulled 
to idle and an attempt was made to 
crank the engine to pull flames back 
into the carburetor  as per the 
emergency check list. 

!! By this time the cranking efficiency 
was very low. 



Emergency Sequence - fire 
!! A shout of fire  was 

heard. 
!! The lineman 

discharged a fire 
extinguisher and the 
pilot exited the 
aircraft. 

!! Master and Magnetos 
were turned off. 

!! Fuel source turned off. 



Summary of start Sequence 

!! The engine was cranked 9 times with 
rest between each.  

!! The engine briefly started three 
times on attempts 5, 8, and 9, the 
last time resulting in smoke and fire. 



Photo of N99553 



Note the position of the pooled fuel 
and fire. 



Priming in Cold Weather 

!! Review of a manual for a C172 M 
states under cold start with preheat: 
•!1 With ignition off and throttle closed, 

prime the engine four to eight strokes 
as the propeller is being turned over by 
hand. 

•!Note Heavy strokes of primer for best atomization 
of fuel. After priming, push primer all the way in 
and turn to locked position. 



Priming in Cold Weather 

!! The initial amount of primer was 
appropriate according to the POH. 

!! This assumes a pre-heated engine.  
!! Subsequent priming likely led to the 

over priming after experiencing 
frosted plugs.  



What are Frosted Plugs? 
!! When an engine begins to start in cold air 

but does not continue to run, cold moist 
air is drawn across the plugs. 

!! The tip of the plug is like the leading edge 
of a wing where icing starts on an 
airplane. 

!! Moisture freezes on the electrodes of the 
spark plugs. 

!! Further attempts to start will be futile. 
!! Discussion with Dirk Ellis of Tanis Aircraft 



What was the source of the pooled 
fuel in the cowling? 

!! Fuel pooling in the cowling likely came 
from continued priming and cranking the 
engine with the throttle cracked and slow 
cranking efficiency. 

!! Inadequate cranking efficiency does not 
permit proper fuel / air  mixture. 

!! With throttle cracked, excess fuel is being 
pumped through the cylinders with no 
combustion.  

!! (Discussions with Scott Welch, CFII, IA, Penn Tech 
instructor) 



Comments from Scott Welch 

!! Slow cranking was dangerous 
because fuel / air ratio mixture is 
very rich. 

!! Not enough air is being pulled in for 
combustion. 

!! This lead to an excess of fuel leaking 
back out through the carburetor. 





  



Chain of events that could have 
prevented accident 

!! A properly functioning Tanis heater 
should produce heat that can be felt 
on the engine. 
 
•!I can and will fix this when I fly in cold 

weather. 



Chain of events that could have 
prevented accident 

!! Oil Check should reveal oil with a 
normal consistency, not thick. 
•!The glow plug on the extension cord had 

me convinced that the heater was 
working. 
•!Tanis has recognized this issue and now 

offers a system where a pilot light 
indicates that the system is actually 
functioning. 



Chain of events that could have 
prevented accident 

!! The initial firing of the engine likely led to 
frosted plugs. 
•! Each short catch led me to believe the engine 

was about to start and run. 
•! The concept of frosted plugs had never 

occurred in my training.  
!! In cold weather when the engine catches briefly and 

does not continue to operate one should consider 
frosted plugs. 

!! Attempts to start the engine should be discontinued 
until further pre-heat can be applied. 
•! I can and will fix this when I fly in cold weather. 



Chain of events that could have 
prevented accident 

!! The continued decrease in cranking 
efficiency of the cold battery likely 
led to pooling of fuel in the cowling. 
•!When presented with  poorly cranking 

battery consider starting with an 
external power source. 
•!Consider having a second pilot or 

lineman stand by with a fire 
extinguisher. 

•! I can and will fix this when I fly in cold weather. 





















Cold Weather Start 
Recommendations 



Cold Weather Start 
Recommendations   

FAA AC 91-13c 
!! Engine Starts 
•! i. In moderately cold weather, engines 

may be started without preheat. 
Particular care is recommended during 
this type of start. Oil is partially 
congealed and turning the engine with 
the starter or by hand is difficult 
!! (note CAP regulations prohibit hand 

propping) 



Cold Weather Start 
Recommendations   

FAA AC 91-13c 
!! Engine Starts 
•! ii. There is a tendency to over-prime, 

which washes down the cylinder walls 
and possible scoring of the walls may 
result. This also results in poor 
compression and, consequently, causes 
hard starting. Aircraft fires have been 
started by over-prime. It is good 
practice to have a fireguard handy 
during these starts. 



Cold Weather Start 
Recommendations   

FAA AC 91-13c 
!! Engine Starts 
•! iii. Another cold start problem that 

plagues an un-preheated engine is icing 
over the sparkplug electrodes. When 
this happens, the engine only fires a few 
revolutions and then quits. There has 
been sufficient combustion to cause 
some water in the cylinders but 
insufficent combustion to heat them 
up….. 



Cold Weather Start 
Recommendations   

FAA AC 91-13c 
!! Engine Starts 
•! iii. … This little bit of water condenses 

on the sparkplug electrodes, freezes to 
ice, and shorts them out. The only 
remedy is heat. When no large heat 
source is available, the plugs should be 
removed from the engine and heated to 
the point where no more moisture is 
present.  



Cold Weather Start 
Recommendations   

FAA AC 91-13c 
!! Engine Starts 
•! iv. Engines may quit during prolonged 

idling because sufficient heat is not 
produced to keep the plugs from fouling 
out. Engines which quit under these 
circumstances are frequently found to 
have iced-over plugs. Prolonged idling 
should be avoided.  



Cold Start recommendation from 
Dirk Ellis of Tanis Aircraft 

!! Prime 
!! Don t open Throttle too much. 
!! Begin cranking and reduce the 

throttle as you crank 
•!There is no choke, this creates a choke 

like effect. 
!! Use a closed throttle or close as you 

are cranking. 



The Take Home Message for cold 
weather starts. 

!! 1.  Verify Tanis heater is functioning 
by feeling for heat on the engine 
block and looking for a normal 
consistency of oil. 

!! 2. If engine is cranking slowly from a 
cold battery, get assist from an 
external power source. 

 



The Take Home Message for cold 
weather starts. 

3. Have an additional pilot standby 
outside the aircraft with a fire 
extinguisher.  

 



The Take Home Message for cold 
weather starts. 

!! 4. During a cold weather start, if you 
get a brief catch of the engine but 
the engine does not keep running, 
STOP, get additional heat to thaw 
potentially frosted plugs. 

 



Recommendation to CAP 

!! Consider having existing Tanis heater 
systems retrofitted with a pilot light 
connected to the load end of the system. 

!! This will give the pilot a true indication of 
a functioning or malfunctioning System. 

!! Consider the purchase of insulated engine 
and prop covers as per Tanis 
recommendation. 



References: 

!! Personal conversation with Dirk Ellis 
of Tanis Aircraft. 

!! Faa AC 91-13c Advisory Circular Cold 
Weather operation of Aircraft 
7/24/1979 

!! Lycoming Service Instruction no. 
1505 Cold Weather Starting 
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Thank you 
I m glad to be here. 

Fly Safe! 
!! Questions? 



Further information from FAA 
Advisory Circular in following 

slides. 














































